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APPENDIX ^ 


REQUIRED FIU1 CAPACITY 


Introduction 

The film area repaired for a mission is Important for two reasons: 
The weight Is directly proportional to the area; and the required space for 
film spool® depends ©si the area. The required area can be calculated in 
various ways, but it is most valuable to calculate the required area direetly 
in terms of those parameters which can be varied. In the ease of this system, 
the parameters are: Flight- line miles covered with stereo overlap; flight- 
line miles covered with noa-starao overlap; percent of stereo overlap; angle 
of transverse scan; and the percent of the total film area utilised by photo- 


Analysis 

The total film area required ( Ap ) is equal t© the product of 
the total number of frames required ( Njp ) and the film area per frame ( <Xp ). 
A frame is that section of film required for the image (i.e. photographic 


format) and the surrounding border (see figure - 1). Since the actual 


photographic image requires a smaller area ( <Xp ), this area may be expressed 


so a percent utilisation of the film area per frame ( p,^ ). 
That is, 

A f * N F 0i f . 

But 

cX-p = Ru» (X^ 


K K| 

A F - *57 


F A 


Tfo© total arnnher of frsaaee required hy the system of two caoers 


i 


units C Kip ) is the sw of the oumber of fracas required by either camera 
%m±t when operating clone ( Kl^ ) sad the mmhos: oS frames required by hath 
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/-FRAME 
/ (AREA = Ckf) 



FIGURE _ -1: RELATION OF FHG3GSSAPH1C FCMftT 

"***“"' AND FILM FRAME 
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cameras when operating as a stereo pair ( -2. )• Stereo pair operation will 

be conducted for a number of flight-line miles ( hj ^ ) and will require a 
density of frames per flight- line mile ( (T z ). To conserve film, one camera 
unit may be turned off when non-critical areas are being traversed, and the 
number of flight-line miles covered in this manner ( hj ) will be covered 
with a density of frames per flight-line mile ( O', ) that is one-half the 

density for stereo coverage. 

That is, 

Np - M( ^2. 

Ni = Cf, , 

Mi - Cf z , 

cr, = vcr*. , 

sad therefore, 

Nf = ^2.Ciy» + yo - 

The density of frames per flight-line mile < O' ) when covered 
by stereo overlap of a given percentage ( P OL . ) is the ratio of on© mile 
to the new terrain covered by the next frame (see figure - 2). Since the 
distance along the flight-line covered by one frame ( ^ ) is known (see 

Appendix ), the density can be calculated from 

cfz ~ (i- PoO y* * 

and 

Up T + 

•2-0- PcOttf ' - , * 

The area of the photographic format ( CLp ) is determined by the 
imaging nature of the camera. For a panoramic coverage, the format length 
transverse to flight ( L x ) Is the product of the focal length ( $ ) 

and the angle of scan ( O s ). The perpendicular dimension { [_ ) is da- 

y 

pendent on the field of view ( 0^, ) and focal length (see figure - 3), 
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(a. ) Transverse dimension ( Lx) 





(b. ) Longitudinal dimension ( L u ) 


FIGURE -3: PHOTOGRAPHIC FOEKAT SIZE 


Approved For Release 2001/03/22 : CIA-RDP67B00511R0001 001 60037-4 


Approved For Re^)e 2001/03/22 : CfA-RDP67B0qg^R0001 001 60037-4 

and com be calculated front 

- I _ r T 

^ Lj T ^ » 

fince, 

Lx = fQ a 

and 

CXp = Lx L a 

it is apparent that 

&P =0 > e s )(Z^To^^ ) - 3 

The percentage utilization ( Rc ) of the fibs by photographic 
inages depends on film size, cycling method, film transport, data presentation, 
amount of leader and trailer, and pre-flight and post-flight requirements. 
Therefore, a definite expression for utilization is impossible at this tiaa, 
but a value of 90-95% seeraa reasonable. 

Conclusion 

Combining equations - 1, - 2, and _ - 3, the required 

film area can be expressed as 
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